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Lights, trees, steeples help ease apposition to antennas
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Cellular towers go undercover

JON Mancus transmitter inswde. behind the Amenican flag at USAir Arens

BOSTON — The steepie of the United zﬁwig;;g% Builets and Capitais play.
Methodist Church in the scenic comstsl to replace,” ssid Mike Moscaritolo, Bell And in Washington, D.C., which has a
town of Ipswich reaches out snd touches Athntic’s regiopsl director of network restriction, the company
more than just the heavens — it’s slso Ba!ﬂnﬂ *“The town wins. And we its traneynitters on billboards and
cellular-phone tranemitter. win. in patking garages dnd church steeples.

fi%ﬂgngqﬂi .:.55&958. o&.._u.n!- FWT, a compuny in Fort Worth, Tex:

cn IF n ...
wgm.ﬁx g%ﬁngx& ﬂ&&v«ﬁoa&&giag ix&ggguaﬂ
mﬁ. the demand for cellular sexvice.

Eo&a‘:ﬁou_ﬁoﬁ expand Depending on the elevation of the Finding lofty places snd hiding trans-
service without angeting commaunities land, the ttansmitters generally stand 60 mitters and their power sources “makes s
defensive sbout their history and archi- 10400 feet tall and can be as [ittie as ¥ mile 389_858_3 litle bit more
tecture are concesling their antenna  apart in densely populated aress or up to  fun,” Faris sid
towers snywhere they can and paying  six diiles apart in rusal cections. It also lowers the cost to the compan-
rent for the rights. “Given the requirement to reuse the jes and provides extza revenue to

“The industry is being forced, frankly same set of frequencies over and over chusches, schoals and other groups with
%nsonﬁqoaixag_ﬁag E_.«Eg.o.aﬁsa.atvruns s_g_ﬁs&d Some states are being

Serne. to be more innovative in the way  put up your aoteanss,” said Mark Faris, pressed to lease their highway signs to
they camoutinge these towers,” said Dun- sﬁauana?ﬁ?ﬂw!an»ﬁan cellular OpEraors. and evcn the Postal

can Milky, a spoltesman for Bell Atlantic  operations at Cellular One. . Service is offering to ren? out apace for
Nynex Motule. Cellular One disguiseda 100-footrelsy  transmittern.

When Ipswich rejected a proposalfora tower as 2 vrﬁnuna% “pine tree” “1ts 3 great idea,” said Walter Joha-
ta)l antenna tower in the town, Bell near Washmgton's estate, The company  30n,3 Qg%iﬁg
>§%&8§ replica of the  also twa hidden penel antennas puinted  preservation and a fellow of the American
lightning-damaged, 1859 church steeple  green around the upper deck of Camden  Institute of Architects. “It saves us froma
in exchange for the right to hide a- Yarde, bome of the Baltimone Onicles, and  blight on the lsndscape.”
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LA. Callular reaffirms its commitment ts praviding
the highest quality service throughout its service sres and
to complying with all fediral. siate and loce! faws, including

‘Tha Los Angcies Collular Telepbons Company
("L.A. Collular™) has been investigused by the Califernis

Public Usilitias Commistion 7 the cumpany’s failare in
+oma canes to cmaply fally with all of the Commistion's

vulos and regalations for sanatrecting sslluler facilities.
The Commianien only sutherisss cunstructien of ealluler
facilition that have sbisined sl requisite porwits and
spprovels fram other geversment sgencios.

: ,mm

i

L.A. Collular spolcgites for any inconvenienee its

giving the public required nctior snd sa opportanity te be
failure W comply fully may have csused the public
satherities, L.A. Cellular's subscsibere, and the public in

heard concerning construction of ity Lacitities.
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HIGHLIGHTS

« Cellular Phone Notes »

The Cellular Telecormumunications Induatry Association's (CTIA)
Scientific Advisory Group on Wireless Technology (SAG) has
decided to defer a repeat of the Lai—Singh experiment which
showed that 2.45 GHz radiation can cause single-strand DNA
breaks in the brains of rats (see MWN, N/D94) until a SAG-ap-
proved exposure system is available. The decision was based
at least in part on a review by the Harvard Center for Risk
Analysis’ cellular telephone advisory committee. However,
the SAG appears to be ambivalent about whether to wait un-
til a head-only exposure system is developed or until an in-
ternational validation study of the comet assay used by Dra.
Henry Lai and NP Singh is completed. In a February 8 letter
to the SAG’s Dr. George Carlo, the center’s Dr. Susan Putnam
wrote that, “The majority of the peer reviewers stated that the
repetition of the [Lai~Singh study] should be deferred until an
appropriate in vivo cxposure system is developed. There was
some concern expressed, however, that this wouild delay the
program and that there was no reason to wait before beginning
the replication process of the [Lai—Singh] study....The ma-
jority of the reviewers again stated that it would be prudent to
wait until the international validation [was) completed be-
fore repeating the initial study. There were also several com-
ments in disagreement with this, however. There was some
concern aver whether the international validation would be
contributory to the issue and also concem that waiting would
provide unoecessary delays to the program with little added
benefit.”” Putnam told Microwave News that only six of the 11
members of the committee— Drs. Lasry Anderson, Carl Durney,

Saxon Graham, Asher Sheppard, Peter Valberg and Gary Wil-
liams—had responded to her request for comment, but she
would not say what each had recommended. The four epidemi-

ologists on the panel had not expressed opinions; neitherhad -

the committee's final member, Dr. Don Justesen. Since the panel
was first announced last year (see MWN, J/A94), Dr. Philip
Cole has resigned; very recently EPA’s Dr. Joe Elder joined
the group. The Harvard center would not release its report with-
out Carlo’s permission, and Carlo kept it confidential for six
weeks. On March 23, Carlo refeased it as an attachment to a
letter to FDA's Dr. Elizabeth Jacobson, in which he stated that,
although the SAG would delay i vivo studies, it would release
a request for proposals * within the next couple of weeks™ for
in vitro studies in “multiple laboratorics.” Carlo announced that,
*“*Our goal is to have the initial in vitro work completed within
the second quarter of this year." Mike Volpe, SAG's spokesper-
son, said that thres labs will do the in vitro work: that of Dr.
Martin Melz of the University of Texas Health Sciences Cea-
ter in San Antonio and two others to be selected from propos-
als received in response to the upcoming request. Volpe con-
firmed that the SAG expects to have experimental data in hand
by the end of June. Carlo noted in his letter that the interna-
tional validation study * may take several years” and that the

in vivo work will begin “ when the SAG’s exposure system is
avajlable.” In contrast (0 the SAG, Matorola has already inig-

ated a repeat of the Lai—Singh in vive study (see MWN, J/F95).
®€ »»

The Los Angeles Celinlar Telephone Co. (LACT) is paying
the California Public Utilities Commission (PUC) $4.37

million to scttle alleged violations of cellular tower siting rules.

The PUC coacluded that, “LLACT knowingly and intention-
ally misled the commission by filing incarrect infogmation,”
but felt that the intent bebind the company’s actions would
be difficult to prove, according to a joint PUC-LACT state-
ment. The settlement was also prompted by the fact that the
investigation—which involved 150 LACT cell sites—would
have required more than a year to litigate, The February 28
agreement gives LACT two years to bring its sites into compli-
ance. The cellular phone company bas also concluded an in-
quiry into an addmonnl three sites for alleged “misrep

ung degcleg_c_ £ with 2 settlement of approxammiy
ng to Ira Alderson, an attorney with PUC's
méi‘yﬁ'enforwncm division. Both settlements stem from
a PUC investigation begun in 1992 to determine whether cel-
lular companies had had the necessary state and local permits
before beginning construction. “We suspected that there was
a widespread practice of not following the steps required by
the PUC,” said Alderson. The first phase of the probe focused
on LACT, the Bay Area Cellular Telephone Co. (BACT) and
GTE Mobilnet of Californis. GTE Mobilnet was fined
$343,000 for working on a site without permission and BACT
was fined $2,000 for not submitting required permits to the
PUC. GTE Mabilnct has appealed the decision. In the second

- phase, the PUC required all California cellular carriers to file

deuiled information regarding their compliance with siting
rules. The commission is approximately halfway through this

portion of the inquiry, Alderson said. Some companies, in-
cluding

WM%M&M
of AT&T, and Mountain Cellular, have y settled with the
commission, be added, “I think that because of the investiga-
tions, cellular companies are trying to comply more,” Alderson
noted.

PO

In the latest in a series of progress reports, Dr. George Carlo
and other members of the CTIA’s SAG research effort briefed
representatives of federal agencies at FDA's Center for De-
vices and Radiological Health on'March 17 in Rockville, MD.
After the meeting, one attendee said: *The epi work seems to
be progressing. but the other studies are moving very stowly.”
Another commented that, “It’s not only a question of speed,
we don’t know where they are going,” adding that after the meet-
ing, *“We decided that the federal agencies noeded to coordi-
nate better.” And a third attendee expressed concem that, “There
isn’t enough euiphasis on cancer promotion studies.” All those
who offered their views asked for anonymity.

€K PR

UK. defense experts have now ruled out EMI from a cellu-
lar phone as 2 potential cause of a helicopter crash that killed

24 wop intelligence officexs in Scotland last June, according
to the February S edition of the U.K.'s Sunday Express (sec
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Cellular Power Density for the Edgewater Cell Site.
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Assumptions:
1.) “B-Baref® Collular Trarsmitier Fraquenciss ars 880.02 10 363.85 MIKL.

for 300 degress In he havizonmd plane.

2) Al axposues will be In the ter-fieid region since the langest wavelength is 14 inches.
1) Exposwrss inchuds 84°% refiectsd enargy from e giound.

4) Gelculations 526 worst Cams DR ON TEONICE! AMannas thal provide maximum gain
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1) *B-Band” Oulivlar Tiansmiiter Freyuotciss are 880.02 to 393.85 MHz.
2.) Alt exposures will be in the fac-field region since the longust wavelengt ia 14 Inchos,
3.) Exposures iInchxde 84 raliacted anofgy from the ground

4.) Caicuisfians 8fe wors! Cage based on theorelical sntennas tivat provige Maximum gal
{or 580 degrees In the hodzontal piena.




,‘\ﬁ" mrg : . o : : oL
* UNITED STATES ENVIRONMENTAL PROTECTION AGENCY -
* WASHINGTON, D.C. 20460

Py ad

U AR z7 1995 .
Al & RADATION . MAR 1 1895
UBRANCH . © orreEor.
- B . AIRAND RADATION
Chief Air Section’ . EURPR o e
Emnronmentalllesourcestgemm
Environmental Monitoring Div. , Smte 200

33 South West, 2nd Avenue . - -
Maxm,Flonda 33130-1540

Dear Mr Wong

= OnFebruary 3,1995; yommrmwwﬂw" e _;,..
m@gmmbhhwmeﬁmthmMm mletta'wure&mdto T
myoﬁcewhwhhursponsibﬂnnytElewomgneucFelds(EMF)meovmhthe :

Mmdatoaddrmqumomﬁkewmwnmgm&omwomwmm~.
radiation in the radiofrequency (RF) range, we have adopted a two phase approach. In Phase I, - . . .
mmdwdopngPExpomgmdeﬁnuWMchwmaddmspmouﬂyxdmﬁedhnltheﬁ'em .
Phase II involves working with the National Council on Radiation Protection and Méasurements™ -
(NCRP) and to look a:theconsequencu of wxdespmd use of modn!atxon uponcxxsnngapomm

limit rccormnendatxom

~ TheRF Exposure Guidelines will be completed by the summér of 1995. Our appmach is
based upon existing health effects information and focuses upon well established heaith risks. The. -
Guidelines of the NCRP, the Institute for Electrical and Electronics Engineering (IEEE), and the -
World Health Organization (WHO). This approach was first articulated in the comments EPA ‘
provided to the Federal Communications Commission (FCC) on that agency's Proposed = - =
Guidelines for Evaluating the Environmental Effects of Rad:oﬁ'equency Radiation. To assistin
this effort, EPA formed an interagency workgroup comprising the Food and Drug Administration . *
(FDA), the FCC, the National Institutes of Occupational Safety and Health (NIOSH), the. -
Occupational Safety and Health Adxmmstnuon (OSHA), and the National Telwommumcauons
and Infonnauon Agency. .

To address more problemaﬁ.é cohcemé sué;hﬁ as the possible impact ofmodulautm, EPA . .
commissioned the NCRP to conduct 2 two-year study. The study will result in an official NCRP i
report focusing on the impact'of modulation upon the use of specific absorption rates (SAR)asa - -

" e’

mmmnuiﬂ'm
@ ---mnuw
q:ﬂ -
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measure of dose The NCRP report will provide the basis for revision of the RF Exposute

Guidelines, if warranted. EPA will also closely follow other health effects research, partwulaﬂy
the efforts underway by the Science Advisory Group on Wireless Technology.

The concern in Dade County over cellular base stations is similar to _qustions we receive
. from throughout the United States. Typically, cellular telephone base stations have emission '
- levels well below the levels addressed by RF Exposure Guidelines planned for summer of 1995.
The Guidelines, as noted above, are based upon health effects identified at this time. EPA must
await the outcome of the research efforts underway by NCRP and others before issues associated R
with any as yet unidentified health effects from cellular base stations can be effectively addressed. ———

Finally, your letter referred to “an on-going EPA study [that] has demonstrated ground
level power density measurements well below the levels which might be expected to cause either
thermal or non-thermal effects.” EPA has not conducted any study which concluded that there is
=g level &t SPhicl there caanot be any.non-thermal effects, nor are we aware of any peermnewed -
study -which.reach that conclusion. We do agré€ with your obscrvation that cellular telephone ~
basesmnonstyp:calhaveammdpowadenstysmﬂutoorlowm«huﬂbased
technologws mcbastelmonmdndxo broadast. .

Ay
" E.Ramoma T e

Office of Radiation and Indoor Air

bee: P. Wagner.
D. O'Connor

ORIA.RSD.DOCONNOR dh: 02-22-95 6603J‘x233—9340
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POTENTIAL PUBLIC HEALTH RISKS FROM WIRELESS TECHNOLOGY:
RESEARCH AGENDA FOR THE DEVELOPMENT OF DATA
FOR SCIENCE-BASED DECISIONMAKING

Scientific Advisory Group
on ‘

Cellular ATeIephone Research

August 25, 1994



SCIENTIFIC ADVISORY GROUP
ON CELLULAR TELEPHONE RESEARCH

An Open Letter From SAG Chairman Dr. George Carlo
Upon Release Of The Research Agenda On Celiular Telephones
August 31, 1994

Dear Colieague:

As Chairman of the Scientific Advisory Group (SAG) on Cellular Telephone Research,
| am pleased to present the following research agenda for the research program on
portable cellular telephones and other wireless communications instruments. The
agenda, which includes the input of more than one hundred scientists, academics and
federal regulators, has been eighteen months in the making. To ensure scientific
rigor, the document has been subjected to a scientific peer-review process
coordinated by the Center For Risk Analysis of the Harvard University School of Public
Health.

Potential Public Health Risks from Wirsless Technology: Research Agenda for
the Development of Data for Science-Based Decisionmaking is a blueprint for the
development of heaith science data on cellular teiephones and other wireless
communications instruments. As we gain additional information, through additional
scientific input, new technological advances and the reporting of research resuits, the
agenda will be continually updated.

1 would like to take this opportunity to again thank all those who offered advice and
guidance to the SAG over the past eighteen months. As we move forward into the
implementation of this scientific program, our goal will be to identify any public heaith
risk associated with wireless instruments and to suggest the best course of action to
mitigate any such risks.

Sinceyely,

]

N
George L. Carlo, Ph.D., M.S,, J.D.
SAG Chairman
Washington, DC

1711 N Strect, NW, Suite 200, Washington, DC 20036
(202) 833-2800 relephone o (202) 8313-2801 facsimile



Report of the U.S. Food and Drug Administration Center For Device and Radiological Health, Radiation Biology Branch, 1993,
Has appeared in Appendix 5 of Potontial Public Health Risks From Wireless Technology: Research Agenda for the Development of
Data for Science-Based Decision Making, August 1994, published by Scientific Advisory Group on Cellular Telephone Research
(now Wireless Technology Research L.L.C. 1711 N Street, N.W. Washington D.C,, tel: (202) 833-2800 fax:(202)833-29891
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CURRENT STAZUSS MICROWAVES AMD CANCER
A SIOARY PREPARED BY THE RADIATION BIULOGY BRAMCK,
CURX, JUR

N8 litsraturs containa reports of probably thousands of
sxperimants relating to microwave bicsffects. Very faw of thgse
ars rulsvant to ths quastion of vhethar nicrovaves can in soams
wRy accalerats tha deval cf cancer in humans. This is
bscause endpoints other cancer wera examinad in most of the
studiess many examined behsvioral affects, cataract development
ar thermoraqulation. In addition, pany of thase studiss invalved
acuts exposures to relatively high levels of microwaves. Por ths
types of exposuras involved vith devices such as cellular phones
and polics radar, laong-term exposurss to much lower pover lavels
are of intersat. Tha majority of the raportad experimsnts-alao
invoived exposures at 2450 KHzZ, the "oven* freguancy: hichar and
lover frequancies ars amployed in police radsr and cellular
phones, respectivaly. In spits of these caveats, thars arw a faw
repartad expsriments which besr directly on ths quastion of.
Cancer prograssion and chronic, low laval avpasuras. TM™ix awall
ami inconplets database strongly suggests that urder zt lesst
sose cirmanrances thess sxposurss do indaed accelerate ths
developnant of cancer by soms unknown mechaniss.

IN VIVO IXFERIMRNTS

Qf approximataly eight chronic animal expsxriments known te us,
five resulted in incrosscd numbers of malignancies, acselaratad
progression of tumors. or both. One of tha exparimants (1),
conducted thirty years ago, lnvolved reslatively hi levsl
sxpasuras and suffared from a number of problems, luding an
outhreak 0f pnsunonia requiring in the souse colony. For thess
and other reasons rslatively little waight can be givan to these
data, but the uzpoussd anloals did exhibit an abnormal
proliferation of lysphaid tissus suggestive of pramalignant
m..-

A Duch pors suggestive atudy is that of Chou et al. (3).
Pinanced by the Alr Foroes, this well planned and axecutsd study
was iatsnded to examing a numpsr of biclogical, behavioral and
biochemical endpoints. Two groups of 100 rats sach wers useds
the exposed group was trsated vith 3 pulss-modulated WAYVOLOTE for
22 hours each day ovar a pericd of two yesars. Although no ona
Type or anatomic sita of tumor pradcuinatad, 18 of tha sxposed
anizals developed a malignancy of soma typs varsus only S of the
control animals, statistically significant at the p = 0.002
lavel. In addition, 7 of the exposed animals devalaped "banign®
phsochromocytompas varsus only ons of tia control anisals, alse
highly aignificant (p = 0.02). Althcugh thiz study has been
discountsd by scms critics bacauss no one tumor sita or target
orgun pradominated, this is precisely vhat ons would expeat for



an agent which accelerates the progression of naturally occurring
malignant calls. ThAT is, any transformed neoplastic group or
calls oacurring in an organ will be promoted without praferanca
as to site or type of tumor. Thess results suggest that advarse
hsalth effects could posaibly be caused by csllular teleaphanss
bacause the rats of microwave energy deposition in the

rats’ bodies is comparable to that of users of csllular phones
and other portabls communications squipasnt. The study’s
applicability to thesa devicea may ba quastioned, howevar, on the
grounds that the frequancy is thres tinas that used in cellular
phonss and tha modulatiaon is also differsnt. Ths experiment used
nicrovaves whiah ware amplitude modulatad while cellular
talephonss enploy fraquancy modulation. Knowledgs of microwava
bicetfects is insufficient to allow an assessment of wvhether this
would make a differencs in the possikle tumor promoting sffects.

Szmigialeki et al. (3,4,5) publighad reports of axparimants using
three differsnt modals of tumor progression. One group used a
arerin of mice vith a2 high rate nf spontananis masmary tusara, a
graup had tha chenical carcinogan 3,4-Banzopyrene applied
to their skin, and a third group vas injocted with sarcoma cells
which zesulted in pulmonazy tumors. Animals vers sxposed to
2450 Mils urmeodulatad niorowvave radiation twe houzrs a day for
several nonths. Two differsnt pover levels vera usad in thase
expariments. All greups showvad sarlier appeszance and
accelerated grovwth of tumors, suggesting & TUMOY proaating
astivity. In addition, the mioe exposed to higher levels

davelopad tumors at a faster rats than ths group recsiving leas
radiacion.

The only study reported in ths peer-revieved literaturs that did
not show aogslexatsd tumor progression (6) used mice with
nelancmas subdutahuously laplanted under thair akin. BExposurs to
2450 Mz microwaves (both umnmodulated and pulsad) for 2.5 hours a
day 4id not effact Tumor progression or survival times. One
resson that this study may have given a negative rssult is that
the mices only lived apout & weaks artsr implanctation ot the
highly malignant nelanoma calls, dying of the effeots of the
tumor. The Sanigilelaki data shovs that abeut 4 nonths.of
sxposure is necsssary befors tumor progression is accslerated by
niarovaves. 7Ths malancma imppiantad mice thus did not survive
long encugh for thair disease to bs accslerated by the microwave
sxposurs.

Although the aniual experimsnts described above offer tha
strongest evidence implicating the ability of microwvaves to
promote cancer, othar avidance exists in the form of in vitro

data. A sctandard mathcd for screening chemical agents for the
abilivy to promota neoplastic tranaformation amploys in

calls
cultura. This technigus has besn applied to nicrowave radiation
by Balcar-Kubiczek and Harrison (7,8,9) who found that althougn
3450 Miis microvavas slone did not cauas malignant transforaacion




in thair system, low level microvave irradiation did increase tha
anvunt uf trunsformation caused by TPA, a phorbol ester tumor
promoter. Purtheruora, the magnitude of this sffect incrsased
with inorsasing nicrowavs power leval, strengly suggesting that
it is not an artifact. 7Tt must be nocted that the microwaves used
in thia sctudy vare modulated at 130 Mz, due to sinusoidsi rippis
from ths power supply, raising the question of whethar ths
obsarved effect could actually bs due ta the lower frequency
component.

A number of other in vitro axperiments also suggest that low
lavel nmicrowvave irradiation can intaract with the cell’s growth
control machanisms in vays that could be harmful., Byus et al.
(10} has demonstrated the ability of modulated microwvaves to
inorease cellular ornithine decarboxylass, an enzyme that is also
inducad by chemicals known to bs cancer promoters. Caesrska and
colleagues (11) have similarly found that microvave exposurs can
inducs the transformation of human lymphocytes, but pulsed
microvaves are more effective than unmodulated microwaves. Dutta
and Verma (12,1)) have found that very lov lavel irradiation can
induce oncogane expression in cultuyrad nauvchliastoma calis, hue
this vork has bean published only in abstract form. Cleary st
al. (14) harn demnnatratad that irradiation ean induce the
proliferation of cultured glioma cells, and that tha aeffect
persists for several days after irradiation, but the published
exparimants involved powar levels grsater than thuse liXaly to be
encountered vith cellular phones and similar davices. A muber
of other experimsnts have demonstrated genetic abnormmlitiaes,
eudt“ used ct::. posite systen (m. “:.nm “nd £

8 s 8 exXposure systeas dos , and some o
the reportod effects may have been dus to heating snd not
nicrowvave sxposurs per ss. Nopne of these in vitro studies by
thenselves prove that microwaves promete tumors, but taken

togethar thay support ths findings of the animal studies
doqu:u-id -htyvv-.

SAIRY

Nost of the published microvave biceffscts litarature desaribes
axpariments that are not relevant to the question of whathsr
niozovaves can accslerute Cancer prograssion. In parcigular,
very fev chronic, lov level animal sxposurs exparimants have besn
done. It should be notad that most of the sxpesrimsnts desaribed
abave have not been rsplicated, and most vere conducted with
frsquancies and modulation differsnt from csllular phones.

fact rumains, however, that the data which exists strongly
suggasts that microvaves can, under at least soms'conditions, .
sccslsratu the development of maligrant tumors. This in vive
data is also supported by in vitro data vhioch has demonstrated
not only malignant transformation but other sffects on tha call’s
grovth control mechanisas. Tsken together, these two lines of
evidence make s ccmpelling case for further research ts sither
confirn or rafute the previous vork.
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BRAIN TUMOR INCIDENCE IN RATS CHRONICALLY EXPOSED TO DIGITAL
CELLULAR TELEPHONE FIELDS IN AN INITIATION-PROMOTION MODEL. W.R.
Adey', C.V. Byus’, C.D. Cain', W. Haggren*, R.J. Higgins*, R.A, Jones', C.J. Kean*, N. Kuster*, A.
MacMurray®, J.L. Phillips', R.B. Stagg*' and G. Zimmerman*, 'J.L. Pettis Memorial Veterans -
Administration Medical Center, Loma Linda, California 92357, USA. *University of Califomia, Riverside,
Califomia 92521, USA. *University of Califomia, Davis, California 95616, USA. “Loma Linda University

School of Allied Health Professions, Califomia 92350, USA. *Central Technological Institute, Zurich,
Switzerland.

Risk ratios > 10 for malignant brain tomors have been reported in microwave workers after 20 years'

occuparional exposure in environments with electronic solvents or soldering fumes. Portable cellular phones

produce near-fields at the user’s head with surface incident energies around 1mW/cm?in the 800 MHz - -
Digital phone systems, replacing older FM technology, operate in a packet mode, ing pulsed

producin
fields at the user’s head (North American Digital Cellular (NADC) standard, 50/sec, 33% duty cycle). Body
tissues absorb up to 40% of the radiated signal, N

OBJECTIVE: Since this mode of personal communication is expected to be life-long, it will be important to

evaluate possible brain tumor risk in suitable animal models. We have therefore sought evidence of brain '

tumor promotion by digital phone ficlds in rats exposed to a ?n%: dase of the short-lived carcinogen ENU in
1€

wtero, and thereafter, exposed intermittently to digital phone for 24 months. (Mean life span 26
months). Low ENU dosa

ge was selected to give maximum sensitivity to possible tumor promotion by phone
fields over the lifetime of the animals, - - ' ’
METHODS: We tested an 836.55 MHz signal with a 3:1 multiplexed TDMA (Time-Division-Multiple-
Access) modulation conforming to the NADC standard; Pregnant Fischer 344 rats were randomly assigned to
4 groups. They received either a single tail-vein injection of the cafcinogen ethyl nitrosourea (ENU, 4mg/kg)
or inert buffer solution on gmgnancy Day 18. Far-field exposures (fiom fadiator, 836MHz circularly .
polarized) began on Day 19 and continued after parturition until weaning at age 23 days. ing (n = 236)
of the 4 maternal groups then became treatment cohorts: 1) ENU/Field (EF), n=56, 30M, 2) -
ENU/Sham (ES), n=60, 30M, 30F; 3) Sham/Field (SF), n=60, 30M, 30F; 4) Sham/Sham (SS), n=60,
30M, 30F. Near-field ex simulating user’s head began at 35 days, and continued for the next 22
- months, 4 days weekly. Exposures were for 2h daily, field-on 7.5 min, field-off 7.5 min. Far-field time-
averaged SARs (modeled): pregnant dam (uterus) 0.3W/kg; fetus (brain) 0.29W/kg; isolated pup (brain)
0.035W/kg; young rat (brain) 0.13W/kg, Time-averaged near-field thermographic SARs: larger males,
0.75W/kg (1.0W/kg localized maximum); smailer females, 0.58W/kg (0.75W/kg localized maximom).
Survivors (n = 182, 77%) of the original 236 rats were sacrificed at-age 709-712 days. .
RESULTS: The TDMA field had no enhancing effect on incidence, type or location of spontancous nervous
system tumors. At experiment tenmination, the TDMA field appeared to reduce incidence of brain malignant
glialcellmmorsinGroupEFvsGm;pES(dvs 13). The TDMA field also appeared to reduce incidence of
spontaneous glial tumors in Group SF vs Group SS (2 vs 7). Tumors in exposed rats were smaller in
volume. There were no gender differences in tumor incidence. In rats not surviving to full term (n = 54,
22%), the TDMA field appeared to prolong latency of appearance of both spontaneous and ENU-induced glial
cell ramors, but did not alter histological criteria of tumor types. In comparison of survival rates, consigtent
nonsigniﬁcang g‘lfgesmgcﬁgc séere noted between groups throughout the experiment: higher death rates were in a
ogression SF-SS-EF-ES.

ISCUSSION: Small experimental numbers emphasize caution in interpreting these data. However, all
findings are clear and consistent in showing no tumor-enhancing ficld effect. Our experiment design and low
ENU dosage were predicated on a promotional field effect. Therefore, apparent "protective” field effects do
not gain statistical support. ENU has a brain half-life of 8-10 min and causes irreversible alkylation of DNA
0-6 guanine. Ionizing radiation at the time of rat ENU dosage has been reported ta'reduced brain

ial tumor
incidence. Consistent with that model, an interpretation of this study may suggest an action of T‘Dﬂ fields in
mechanisms of DNA repair. : '

This study was supported by the Motorola Corporation.
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FHLIGHTS

Jeveloped later, is more effective at restoring normal sleep
somniacs without causing drowsiness.”

Vhile it is not clear how LEET works, Pasche su

‘he signals could affect the releasc of chemicals Jinked to
1, including calcium and mciatonin. The patent cites work
: in the 1970s by Dr. Ross Adey of the VA Hospital in
aLinda, CA, and Dr. Carl Blackman of the Environmental
sction Agency in Research Triangle Park, NC, on the move-
t of calcium across the cell membrane by ELF amplinkie-
ulated REF radiation.

"Whether different waveforms and frequencies affect hu-

sleep differently will need to be assessed in other studies,”
‘he cautioned.

ndeed, other types of signals could have a negative effect
leep. For instance, a paper published earlier this year by
. Klaus Mann and Joachim Réschke of the Upiversity of
nz in Germany found that sleep quality acmally deteriorated
mg those exposed to pulsed microwaves mimicking sig-
: from digital mobile radio telephones? These results were
t announced two years ago (see MWN, M/I94).

1. Buul’-:bui *Effccts of Low Energy Emission Therapy in Chronic
Psychophysiclogical Insonmia,” Slcep 19, pp327-336, 1996. See also the
letter by Pesche et al., “Disgnosis snd Management of Insomala,” New En-
gland Journal of Medicine, 323, pp.486-487, August 16, 1990.

2. Chang <t al., “Method for Applying Low Bacrgy Emission Thorapy,”
Unised Siates Patent. No.5,501,704, March 26, 1996. Previously, Symtosic
was awarded the following patents: Chamillot et al , “Method of Treating
Neurovegetative Disorders and Apparatus Therefor,” United States Patent,
No.4,649,935, March 17, 1987, Charmnillot ¢t ul., ~ Method of Treating Nenro-
vegetative Disorders snd Apparatus Therefor,” United States Patent,
No.4,765.322, August 23, 1989; and Chasg ¢t al ., “Method and System for
Applying Low Baergy Emission Therapy,” United States Patext,
No.3,441,528, August 15, 1993,

3. David Amato and Boris Pasche, “An Evaluation of the Safety of Low Eo-
ergy Emission Therapy,” Comprehensive Therapy, 19, pp.242-247, 1993.
4. Jean-Pleere Lebet ot al., Following
Low Encrgy Exnission Therapy,” Arnals of Biomadical Engineering, 24, pp 424-
429, June 1996. Thisis & replication of sn earlierstudy: M. Redte et al., *Sleop-
Inducing Effect of Low Rnesgy Favission Therapy,” Biociectromagnetics, 15,
PP.67-75, 1994.

S. Klsua Mazn and Joachin Rischke, “Bffects of Pulsed High-Froquency
Eeu;;?luﬂc Fields on Human Sicep,” Newroprychoblology, 33, ppAl-
47, 1996.

Surprising Results in First Cellular Phone Animal Study:
Digital Signals Appear To Protect Against Brain Tumors

Could using a cellular phone actually protect you from de-
sping a brain tumor? This is a possible implication of a long-
n rat exposure study by Dr. Ross Adey of the VA Hospital in
na Linda, CA. Adey found that rats exposed to microwave
iation designed to mimic signals from a digital phone had fewer
| smaljer central nervous system tumors than control animals.
*Ons may speculate that the digital microwave signals may
increasing the efficiency or rate of DNA repair, or perhaps
th,” Adey told Microwave News. He was quick to point out,
wever, that his study was designed to test whether micro-
ves are tumor promoters, so be could not make any deduc-
ns about s possible beneficial effect.

Adey will present his results on June 13 st the {8th Arnual

seting of the Bioelectromagnetics Society (BEMS) in Victoria,

nada. The five-ycar study was sponsored by Motorola Inc.

Rats were exposed to 0.58-0.75 W/Kg, 836 MHz radiation
Ised to match the North American Digital Cellular standard
type of TDMA signal) for two hours a day, four days a week
r 23 months. During the two-hour exposure period, the sig-
15 were turned on or off cvery 7.5 minutes, 5o the total mi-
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crowave exposure was four hours a week.

Four groups of apimals, each with approximately 60 rats,
were used in the experiment. Prior to exposure and while still
in their mothers” wombe, two groups of rats were given a sin-
gle dose of the carcinogen ENU. One of the ENU groups and
one of the carcinogen-free groups were exposed to microwaves.

Only four of the rats that wers dosed with both ENU and mi-
crowaves developed brain or spinal cord tumors, as compared
to 13 among the ENU-only rats. Similarty, among the two groups
of ENU-free rats, there were only two rats with central nervous
system tumors among those exposed to the cellular phone radia-
tion, as compared to scven rats among those that were aot,

Adey’s results are 2 mixed blessing for Motorola and the rest
of the cellular phone industry, according to one observer who
asked not be identified. “There are two interesting points,” the
source commented. “On tbe ope hand, the data indicate that
there was an interaction between the rats and the TDMA sig-
nal, apparently a protective effect. But, on the otber hand, in
the absence of a mechanism to explain this effect. we cannot
assume that there will be a similar response for other power den-
sities, other exposure regimens and other radiofrequency sig-
nals. The take-home lesson is that many more experiments are
necded to better undesstand how modulated microwaves affect
living systems.” ,

A second animal study using frequency-modulated (FM)
microwaves similar to those from analog cellular phones is near-
ing completion at Adey's lab.

Also working on the animal studies were Dr. Craig Byus
of the University of California, Riverside, Dr. Niels Kuster of
the ETH in Zurich, Switzerland, and members of Adey’s lab.

A spokesperson for Motorola declined to comment on
Adey's results before they are presented at BEMS.
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THE BIOLOGIC ACTION AND. HYGIENIC. SIGNIFICANCE OF -
ELECTROMAGNETIC FIELDS OF SUPERHIGH AND ULTRAHIGH
FREQUENCIES TN DENSELY POPULATED AREAS

J. D. Dnmmkli and M. G Sandala

Tea RN A
A. N. Maszeev Kiev Scientific Re-un:h Institute of Genml and Pubhc thm. um - ¢ 5

With the powerful development bf television, radar, radicastronomy and radio, & %,

meteorology. hygicnists are faced with a mumber of tasks, one of which it the assessment -
awofmwmnmm«mh(mmm”mMymmM

Until recently thess ranges of radiofrequencies were investigated by bygicoists . only

from the point of view of industrial hygieoe and occupational @lseases, while the =
problems of the biclogic action and hygienic significance of UHF and SHF ranges, - :
in relation to public bygicne, remained insufficiently elucidated. Taking this into -
account, we performed special investigations both on the distribution of electromagnetic ° .
energymtheUHFmdSHFmguundumodemurbmmdmommdmtheblolode ‘

effects of this energy.

Results of these investigations showed that at sites where televidion transmitters, TV n

links and radar stations are placed, mehwntyotehcuomammynmnch“'
higherthanthnoithonrﬂuback;mmdmdeovm;mdemp.demdhsmthl{
capacity of the emitters and the distance from radiating devices (antenpr). Electro-

magncuc coergy of various intensities penctrates living, administrative and ‘other build- .'~_~:

ings located in the vicinity of the sources of radiation. : :
In order to assess the biologic action of the defined intensities otelecttomamuc'

energy, as well as the hygienic importance of such radiation in densely populated areas.

experimental studies on animals were conducted. Investigations were pecformed. in.

shortened wave guides within the ultrahigh frequency range (wavelength 6 m) at the fol- '.

lowing power densities: 10, 24, 19, 0.06, 001 and 0.0006 pW/cm®. Within the range
of superhigh frequencies, irradiation was carried out at a distance which corresponded
to the following power densities: 10, 5. 1 and 0.5, W /cm? (contipuous generation, 12cm -
wavelength) and 10, 5, and 1 pW/cm? (pulsed generation, 3 cm wavelength, pubse du- -
ration ¢ = 1-psec and 1000 and 20 pulses per second). :

In addition, using the pulsed regime of irradiation, the movemeats of the radar o

antenna were imitated with a beam angle of 2° and a rotation frequency of 10 re- a
volutions per minute. :

The computed intensities were close to those encounmed in axeas Admt Qo tele- . ~_:.:

" vision transmitters, links and radar systems.
The intensity of clectromagnetic energy during erperlmam was controlled wnh

JEMP-1 and PTSH-5A instruments for the UHF range and PO-1 (“Medik”) for the - L

SHF range
Invesugatlons of biologic effects for the UHF range were conducted on 128 wlute "3
rats and 28 rabbits, and for the SHF range on 100 white rats and 32 rabbits. The ani-
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B0 - L D. Dumanski) and M. G. Saadala - 3
. toals were irradiated daily.for 10—12 h with slectramagnetic enesiy in the Uﬁange
miprsphuwmwFofachmmmminunﬁw.medum.iou,ot!lu
.. experiment amounied to 180 days (120 days of irradiation and 60 days of follow-up). s
% 7. . The results showed that the action of the electromagnetic field both in the UHF and F
s SHF ranges during the first 10—12 days of irradiation resulted in some changes in the
Ve mnuﬂmuuotﬂworuninmwnhiqthispeﬁodwcmimakwmwmmtexﬁted
and reacted to-switching-on of the clectromagnetic field.
~‘I‘!nl?ﬁndinpmbsunﬁatcdtbenoﬁonthn.namukotthcacﬁonotthaeleuro-
-} - /Maghetic energy, certain changes in the central nervous system werc elicited. In order
_ to define the changes more closely, investigations of the conditioned sreflsx activity of
~ - _ the animals wers perforined. o
; These experiments showed that, under the action of UHF and SHF fields, certain
- perindic changes appeared in the conditioned reflex activity of the animals On the
< whals, the latent period was longer, reflex reactions to positive stimuli weakened, and
the pumber of thosc missing increased. All this was evidently connected with the do-
velopment .of consequent inhibition related to impairment of nervous reactivity, and
: Mng to pathologic stagnation and insrtia. The inteusities which produced statistically
significant changes were 1.9—10 uW/cm? and 5—20,W/cm? in the UHF and SHF
ranges, respectively.: : 1
These data were supplemented by olectroencephalographic studics conducted on . .
.~ rabbits. The dynamics of changes in the central nervous system were assessed, as re-
© . flected in bioelectric activity of the braln cortex. The results showed that in the
" . investigated rabbits the action of elegtromaguetic energy elicited some disturbances. in '
trelations botween. the potential frequeacy groups of the cortex (Tab. 1). At the beginn-
ing (2—14 days), activifion of the biocurrents in the brain was observed, testifying

v

‘ : Table | : -
. *" Changes in biocurrents in the brain cortex of rabbits under the influence of electromagactic
e . . energy of UHP sangc -
Groups of Periods of examination
-l ——
. and licdd | biocur | A Before 2 days 10 days 30 days 60 days
" _intengty |, remts irndiation later later later later -
Group 1- Slow 260118 1ox18 60t16 17029 SBTLS.t -
10 nWiom® | inter-
T mediato | S0.1:1.7 Muiss 24.5+£27 542133 272+19
IR fast - 2311046 5501358 720117 298+0.7 11631
- . Group I Slow 19912} 11.5%1.0 16017 | 12822 52027
- 19 uW/em® | inter- ]
- o - | owdiste | 664132 720433 460185 | 650+39 | 385+48
' fan 142206 | 165325 | 440287 | 222146 92+23
Group I Slow | 187114 19.0%1.6 175+1.7 140t12 25+14
001 uW/em? | intor- | | i
T mediate | 70205 | 700122 | 683129 | 695124 | 650129
L fast 10.5+09. | 110XL7 { 140+19 110417 1L0%22
Controls Slow 1712114 172%14 143207 | 142108 160 £04
o inter- : B '
mediate | 65.7:£24 67.7£24 68.2:L14 0.1+18 674104
- fast J166+412 ] 166212 | 1704207 | 154219 162107




to some increase in the excitation process. With inumim‘dﬁntion ‘of exposure an
initial stage of -inhibition developed, characterized by synchromization of the cortical =

The Biologic Action end Hygienic Significance of Electromaynettc Fields

rhythms. Thus, upon prolonged irradiation, the strength of the process of inhibition " -

within the brain hemisphere cortex was appreciably incressed. as evidenced by. the

appearance of slow rhythms in the olectroencephalograms. The observed chlnp .'5;

in bjoelectric activity of the brain cortex of rabbits confirmed previously reported re- .
sults of studies on conditioned reflox activity of animals and showed that electro-
magnetic energy in. the UHF range and 0.06—10 uW/cm?® intensity, as well in the as
SHF range and 5—20 uW/cm? intensity, was indeed active hiologially mrdm; to the .
results of statistical analysis.

Bearing in mind that clectromagnetic fields of radiowaves act predominantly oa™”
the central nervous system, our biochemical studies concentrated on those indicstors -
which directly or indirectly characterized the functional activity of the nervous system.
Such tests in our investigations included cholinesterase activity and lulphydryl (SH)
groups in the blood.

These experimental investipations showed that eleetromuneuc ﬁelds in the UHF
and SHF ranges appreciably lowered blood cholinesterase activity and quantity of

SH groups (Tab. 2 and 3). It could be noted that with increasing duration of exposure =~

to the field, inactivation of SH groups in the blood also increased. It could therefore
" “be assumed that a lowered activity of both cholinesterase and SH groups in the -

blood, as jnduced by the action of UHF and SHF electromagpetic energy, resulted
in impairment of the biochemical mechanisms which ensure the
nervous processes in the animal organism. Such was the likely explanation of the

Table 2

course of . -

Changes in certain indicators of metabolic processes in rats exposed to UHF el-cmxmmehc

energy in chronic experiments

Group 1, 10 wWicn? Group IL, 1.9 uWicmt | Group 11, ool ,‘w,,.,..,*
Indicator § '3 g- 'xg: e, ;.. : 'g 'g.‘ ; g. o
1 FRE S| > . = . A :
A T IE R A L  FO I IE A E TN
ZE o8| |25 |3k g5 |25 |85 |8k |8 |5 |84
Bloodcho- | 154 | 121 | 84| 98| 154 | 152 | 108 | 101 | 156 [ 152 151 | 173
linesterase " .
a:tivib'-
AA/min .
+S.D. 8| 12 so 03| 60| 69 o4 05| 19
Blood S | 1697 { 1750 {1410 | 1190 | 1500 | 1340 | 1030 | 857 | 1702 | 1537 | 1587 | 15%0.
groups. . .
smnol/100 ml i
+5D. 08| 40| 66 3.1} 73] 108 18| o8| oS
I7-keto- 0.019 |0.032 |0.055 |0.060 {0018 {0.024 |0.040 |0.047 |0.021 |0.018 | 0022
steroids, in ' .
unne,
mg/24 h ) .
+SD. 86 | 194 | 164 27| 84| 104 07| 12| os

0023 .
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Table )

clectromagnetic energy in chronic cxperiments

Changu in eutam‘mdwuon of metabolic processes in ms expoud continuously to SHF

.- .}  GroupT, 10 uWjem® Group 11, 5 uW/em® Controls
" Yodicator | 8 . g s 5
edesor | 215 15 |8 |29|5. 5. 18 |eE|5 |5 15
SElc|ad|gi|sp|2E|(oE|8|gE|ok|cE ]l
. as R | I |S2 | ak |RH |2 [2Z | KL (K82 | s | S8
3 Ty ] " - -
Blood cho- | 1231 J421 110] 104| 125} 13} 210 1ol 123} 122 12| 147
- activity,
AN/min
P <0.05 <0.05 <C0.05. <0.05| <0.05|<0.05
H'MSH 1411 | 1694| 1320| 1340| 1027] 1640] 1340 1350] 1461 1461 | 1527| 1833
. gIOupS, ) . )
umol/160 ml | g
*SD. 57| 28| 22 6| 281 29 of 10f 11
- 17keto-  [0.0225 [0.0375 [0.0368 |0.0343 |0.0230 {0.0320 |0.0375 | 0.0420 0.0230(0.0256 {0.0243 {0.0213
‘mg/24 h .
e <0.05 | <20.05 |<0.05 <0.05 |<<0.05 |<C0.05
RNAimthe | — | — F T loal — | — ] — ) nal =] — ] — ] 893
.. liver o * :
T, tSD e e L 49| — | = | - 36
DRAisthe | — | = f — | sts| = | — [.— | s10] — | = | — | 701
- £8.D. -} =} - 501 — | — | — 50

N mMmMmmmummmum activities of the brain

- cortex of irradiated animals.
Ituweﬂkuownthustumdadmnﬂhomonn.wemmof-thempmcmlglanq:wd
~. -their ascorbic 'acid contents are all important biochemical parameters of metabolic
"' processes of the human and animal organism. These parametors characterize not oaly
geoen! metabollc processes of the arpmsm. but also reflect certain rclations between

: Ourtmluchowedthatprdmpdmonofemmmcﬂddsofmm
SHF frequenciss resulted in increased weight of the adrenals, a reduction in their
- ascorbic acid contont and increased secretion of 17-ketosteroids in the urine of experi-

' mental animals. The above changes could probably be explained by an increased fun-
"_ ctional activity of the hypophysis-adrenal kortex system. It is widely accepted that

activation of the cortical function points to an influence of unfavourable conditions,
' _-o-callad stress stimuli,.acting upon the whole organism. In this case we considered
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electromagoetic fields in the UHF and SHF ranges to be such unfavourable stimuli. The
lesions occured in animals irradiated at power densities of 006 to 10 and S to
20 uW/cmt with UHF and SHF electromagnctic fields, respectively.

While investigating the biologic influence of electromagnetic fields in the SHF range,
we tried to define the action of this factor upon the endocrine system and took as an
example the thyroid gland. In order to asses the functional status of the thyroid, use was
made of the radicactive iodine indicator method (uptake of radicactive jodine by the
thyroid gland) and the method employing 13i1-thyronine, These investigations showed
that under the influence’ of SHF fields of 10, 5 and 1 pW/cm? power density, the abi- -
tity of the thyroid gland to concentrate radioactive iodine was increased: the maximum
uptake amounted to 480 + 1.88 at 10 L,W/om?. S1.2 + 403 at 5 wW/cm?, and
511 + 60 at } uW/cm?®, as compared with 28.3 4 338 in control animals. This
testified to the fact that SHF energy induced.intensification of thyroid function. Taking
into account that the thyroid gland has a regulatory influence on & number of functions
of the organism, one coujd imagine that an increase in its activity uuud a pumber
of undesirable changes in the organism as a whole.

The above investigations were accompanied by studies on the ‘morphologic composi-
tion of the blood. 1t was found that electromagnetic energy in the UHF and SHF ranges
caused an insignificant decrease in the number of Jeukocytes, eosinophils and reticalo-
cytes; some tendency to lowered erythrocyte and hemoglobin values was also obscrved.

Bearing in mind that electromagnetic fields influence general metabolic processes,
we performed investigations on the effects of this factor on nucleic acid metabolism. |
Resnlts of these investigations showed that the factor under study induced & statistically.
significant increase in the RNA and DNA contents of the spleen and liver of the animals
(sec Tab. 2). It is difficult at present to explain these ﬁndmn To solve this problem,
special investigations will be needed,

In addition, we studied the influence of electromagnetic energy in the UHF range
upon carbohydrate-phospliorus metabolism. These investigations showed that a pro-.
longed exposure to a ficld of 0.06—10 pW/cm? intensity resuited in disturbances of
glycogen metabolism, i.e. a reduction in the glycogen content in the liver due to in-
creased phosphorylase activity accompanied by simuitaneous accumulation of lactie
acjd. ‘At the same time a marked influence of UHF fields on oxidative coupling
and phosphorylation processes in rat liver mitochondria was detected. Long-term ir-
_ radiation Jed to a fall of phosphorylation and oxidation functions of hepatic mito- -

chondria.

The bjologic experiments were complemented by histomorphologic studies wblch
showed that the lesions which appeared under the influence of clectromagnetic energy
in the UHF and SHF ranges took the form of dystrophic changes jn the brain, fiver, -
spleen and testes, along with impairment of blood circulation, The severity of these
changes depended on the intensity of the electromagnetic field. More prouounced chan-.
ges were found in the organs of animals exposed to relatively high intensities, i

Analysing the results of the above experimental investigations, it should be noted
that prolonged action of electfomagnetic energy of low intensities in the UHF and
SHF ranges resulted in appreciable changes in the general status of the organism, con-
ditioned reflex activity, bioelectric activity of the brain cortex, a number of biochemical
parameters, blood composition and morphologic structures of the tissues ahd organs
of the animals under study. The biologically active intensities of electromagnetic ficlds
were 10—0.06 and 20—5 nW/cm? for UHF and SHF ranges, respectively.




